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(54) WORKING METHOD OF WORKPECE BY BEAM AND FTS WORKING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To unnecessitate an excess process, not 
to complicate a device and to stably and high precisely execute 
working by bringing coolant into contact with at least a working place 
of the side from which beans emit in a workpiece. 
SOLUTION: Laser beams are focused on a place C being nearly the 
center of the thickness of a workpiece 30 along the irradiating 
direction of the laser beams. Although the workpiece 30 is nearly 
transmitted by the laser beams, some of the laser beams are 
absorbed into the workpiece 30. The workpiece is heated in 
accordance with the absorption of the laser beams and the 
temperature of the place C becomes highest And the wort^piece 30 is 
cut in a surface including places C, R by a thermal stress generated 
owing to a temperature gradient between the place C and the place R 
nearest to the place C in the lower surface 30b of the workpiece 
cooled under water. In such a manner, since one part is cooled by 
water being coolant while directly heating the other part of a part to 
be cut in the inside of the workpiece 30. a fixed thermal stress is 
stably generated and high precise cutting is stably and surely 
executed. 
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4#BI1 2000-15467 



1 IE«ro*DX:^J£o 

•r5»*5i 1 *fcM:ai*« 2 E«<oJnx:*j£. 
3 |E««>JDX:^sfe. 

[if*«6l S(rSaSttinx«-c»^«:S:StnE?&^j««<^^ 
5 C t 3 TlrMBI** 5 <r>\ ^-f 

n*»»wfB«<r>jox:*rjfe, 

7 1 S5IS«D!niX«-<DgtFf23t;JS Am-5gB^ 

•5SI*« 3 75Sgi!*« 5 <^>v >-f ^^A-^wfEmoj!)DX:fr^fec 
2Satt<^JbDX::^fe, 

^^rw' ;*tf*>* r i: Sr<»«i:i-5I«*« 8 gE«<OiOX 

i -r ?>fS*3S 8 §B<Sroimx*ji. 

1 1 1 flftfBfef*# HJ^^^s, 
-^y^X'k^Zt Srl^m i: i-5 if *^ l O SE«05AOX:& 

1 2 1 MiE^t JiS !f-3t-C-*> iif *q! 1 75 
liif*«i i<^v>-fix*-lrfE«to*px:fym. 
Iif*«13] fibUDXltlr. ^rOjDXfiL»w3feS:^JW 

}^aijaEsr«r. <}^ti:<ti>. sfifs&iDx«-o^^t*saiw 

3ia«<o;bDX^it, 

1 5 1 mijftmmnami^X'h 1 4 

fE«£oinxgll. 

liS^^l 5fStt<^ADX3SS. 



iS. :)tS:!aitSli-5fe##H?^-^*)5SII*«l 7|a«<^ 
DDX3SB. 

05 tf<oStrlE?tiSffi*H-i<R9fc*j»t5iiox{4«rog|J5)-tw?Sfli 
1 se^fitojbDXS^B. 

1 9 KtteOAlX^IKo 

i*ix*^'fB«oi«ixSHt. 

[0001] 

15 i^m(om-ri>ms^m} ;tf7;^^<^*fc!nix 

ItSTv ?tSrflg«-r5rtJ;::J:o-c^Hixi-5iox:3^*5± 
tfJnx^ittwBii-io 
[0002] 

10 0 0 3] -eu-c. 09;tff. ^7^i:^miiaJL-r^<o 

25 4#M^l-2 7 1 084lwafeix«J:5»i, 

^>t^zm-i>m\'^f&mcx^^mi:±]:.xm^<o^mist 

<C5ri:tCjeHi-5.«J»riDX»So<g:TSr6S<'fc«), * 
fii i: UTIfttero^^^C V>Y AG U— if — 3t*SfflV ^ bJx5. 

30 10 0 0 4] -tbf. YAGW — if— JtJC i 5 if7;^S^ 
-S&w^WHBJw^pSJWfiOXWflProfiTSrPSCr 
ttt-e#5 (i|*Mspi-2 7 1 0 8 4) . 

35 10 0 0 5] 

[3gl3*5«»uip ti-SRS] ^r-e. SfrlEYAGw- 

^»f^oiOXS:=fT5»^{wli, RP.jH-$iifcu— if-)tSr 
40 KKLT^iRL. «JDX«-»::itLT«HSii: UTf^ffl^t-fr 
5Ci:*Jj85'»i:$Hfc, BP*.. «aBlX*fSr-3£«)ia«*I 

45 4frM¥5 - 2 3 7 6 8 6-^»MJP5 - 3 0 5 4 6 

50 [00 0 61 b7S»U *»A»5!Sil5UWS:»*L-C*»e)«IWr 
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*i-5xaiSie:.st4J5rtt*5, j!idxic#o-c3S^:» 

<ef^35XgSrSi-5rt»C<C5«>-e, f^^W^^'f^a 

SP5-23 7 6 8 6<^J:9^wgasS»ri^)^f 

<. 

[00073 * fcv aaiDX#«^*DXSr?f^ttA < L 
[00083 -tc-e. 7;^«fa>aiDX«-«53fc 

(ORPJltfciiJDXSr. ^^^'SJf^XS^riSJvSt-err. * 
100091 

S«rax«S:, ^-^oiiDXffiOtc^tSrflgtH- 
5iit;:J:oTJDX-t-5ADx:^iSfe-e*>oT. ftSUtff 
STx ^l»*<i:t>. «ftSE«fcbDX«-©)JtnE3fe*«m*H-5ffi||r 
*3Jt5*nXfflC(^gB^^{rS^$-fr5 r t Sr^t-f^^ 

J-J:4ife!)DX«-(?3;!iox:*jSfe-efc5 , 
[ 0 o 1 01 msmajLmzifti:mtrit. isanx^- 

5. -tLT. il^'i< t tt(ria«ADX«-«>ffJI23t*SHiSH- 
5{BS»::d3»t5*DXttno§|j^l4U(rl5?ft^«EKir J: 9 
$i^5(^>-e, ayinx«-|rj;»3KJ|3i$n53t*Si>?iv^r.4: 

^rJ:»)al^^lD^i^:^T;t?i^^4i^-c'{>. wfsaajox$i-<^rt 

fflwS tiBii.o|S55-i: MI2?t25smj|H-5fflS<oAnx*a:C<o 
SB^> i: «?IW»waaiDX«-«>eiBf4f <Oj!HIXl:je5.»;i SJUt^Sr 

i-5^o^HlXS:^t5r i*ST-#5, ^UT. S&fSiDXffi 

[ 0 O 1 1 1 ZtlizX t) . «aiDX#e«c<^(^SB<^iDfa 
sfe:»'if^XS^£.Si:i-5ri:t;5r<. 

[0 0 121 mimaj:mm^$ixit.mi&yti: 

2) . 3feJ4fiyjDX*tSrCISii-r-5;45. ^X^^JCiSV^ 
fiflcD*0XffiC<OSB^I4MI2ft^«EHJC i *) ft^$n5<?? 

5^o^xsr^f aaraxit 



iDXSrfT5:ii:*s-c^5. wnirJ:*). 4DXir«£5<^ 

[0 0 131 ttrfEft«aEaasjK#:-e*)-5©^Jc:{± 
05 (iB*«3) , ms.wjax.^ff>9jm^<o)saJnzm^±-r 

*»oS-^A»{c:^^-t-5 - i: ;jsx-fr . l5|B|»S<oi6}!iox«- 
XJr# 5 SaDX#fl5SS<D<g;TSrKrCr t 5. 

10 [00141 ttimfft^mmi^x-hi>m^iz{^ 

[0 0 1 51 «(rlB*^«EK*sSWB3tSr«i|Ri-«fe 

3tw5*>«a)PX«-«rSig-f-5^trj:>)ffi#tb;t?t?:. 
20 «JDXtrS:UUN-L3t:3t«)«iaS:fe**raa-t-5«);?iLT?fig 

2) , MiDXW!^^^^*:^— !f-3tJ::J:-5 
[00 161 feTktri, iWEUBltsnsjtiiSt 

[0 0 1 71 r©6**5a-t-5fet. l»fe*^ria5V^RIR 

J5 [ o 0 1 8 1 tisfsmiiiiJet<r>-^m^mB.i^tmsifs. 
<o'^\zminhix^m^\z\± im^^e) , wisasoxtr 

«*DX*t«)3t*SAl+^5{BK;i*J»t 5A0XttC<oS8:»^ 

#v lWniX«-w;ttlXS:S^MTji-^a»lrff;t-5. 
[0 0 191 a*DX*r«)^«cdS}ftigjjtts«9ijj»cfc 
5c^-C. :toX<o^{c^-f 5a(rE«*DX«-o»iiSrfiSIUc 

5 [ 0 0 2 0 3 *7t. t&IIElfcbDX»(^t(rlE)t;65A§ti--5SiJ 

t^^^nmn<r>9^mzm^ixx\.^i,m^\z\i (m 

*«7) , «fc!niX«-{::^i>^5©;?iL|cj:ij3ts.Bg|^5 
!6I-Sas'i<. «aiDX«-jc^SrlS|ti-5fc4i,o?^^^i55. 
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[002 1] mz^ fe7k«rfflv^-5*g^»c. mai:u<r>^ 
ia«»w*>5Hj^-^?fc54t^iri± (it*]gi8) , tt*Dx 

«>Anxa«(73S85>3r, MiBaj^<07k^T£iT<0i£St 
J:oTJ:»)»<?&^-f#5<Of , ifeJtaX#SrADX-r5fc 

10 0 2 31 »iATSAT<r>mMl:ihimJBmt 

[0 0 2 41 Mia*j#iT£AT<^iaie{rfc5eij^ 

jaT-S> 5K7-YT^;:^jrJ:oTJ:»? —mm ^Jfr^^s "TIB 

[0 0 2 51 ^it. m^f9imm'stt>K mts.max.U(om 

xffifliSr^tfgB^{c^i-5 J; p j;iiae:$n:fe7k^T« 
»^}r»± (iS*^i o) , Wmj:u<r>i:*)^\,-')^m7!)i-ss 

[00261 WE*;SiT£iT«?ia*Jc*>5fiSr* 
1) . h'7-f7'-^^izi:i,waj:it(r>—m 

[00271 «ftl2)tjJS u_^f_5tx-fc5*&^tr{± 

(§S*«1 2) , SyraxWrM^-f 5*<oS!|»S:m^S 

[00281 £A±<o«adx#(oAdxii. fltriESKnixfl-w 

*DXffii»i^4rSBJN-i-53fefi8JHi^«i:. StrlE?&^aEK 
Sr. •ii^*<i:'b, SJfE«aJDX#<ot(i|E3t*Jttj^t--5{«Hw 

^5T-#5iftS)«Efr«i^^«tSr«xT^£5*nXKH (if 
*«i 3) ^^fflv^T||^fe■f-5::^:;4ST♦#i. ^LT, *} 

fcv flt(l5ftADX«-<73^iE^^saij}t-r5{R!l{c:j3»t5i0Xfi!: 
^5r.i:^5T-#5 9) . 

1 0 o 2 9 n- u-c. tfs^mtmtiztiiitmmitt u 



*Jc*>4@^SrSf«-f-5r i:is-c# (if*«l 7) , 
05 5 (it*3Si 8) , 

[00301 * fc, Witemsfy xmz x o feicSriit^H- 

SCtfc-e^S (!S*:S20) . 
[00 3 11 

10 l7I»MH9^c:S-:$v^TK|g•t-5, 

[00321 H 1 W:. *»MJc:*»*»5APXigil<o-0i|-c 
*)5AniSill©<^aHSr5%LTV^5. r«Oj0XS?|ti 

»r i ») *^eg(^*DX:fyffiS:lllfei-5 r t 5. 

[ O O 3 3 1 iJOXSm 1 li, u_Hf 
15 1 5 iSfSJt ^ixftm^t $ixT*5 •? , ilJwKWi-s^feJ^ 

»oT«J9fADX■Ct5J:5^c#|fife$i^■c^^5. ^<DKi 

20 Siii-r 5 3tsiaf4tt!pf*» ?> s t> <?? t bT Aa!6&*aw 

[00341 ADX3SE« 1 Sr«j*-|-5 u— »f-3SI«rt:, 

^'-^-mmizi:9mmmj::^HimiT.wznvx. 

25 fill*,, S-&2±{CX*r6ltr^t6 

^IB*mSS7'-y/u 3 1>mn hix. ^Wr-zf^i- 3 SrSt 

^«){*:5;iSY;^|6l»j:^IiBr«|jcKJte.nTj3!J, ^fb<^ 

30 #»«^6 0T«WB»rttiiEIlM^7iJZ*lpHc«o/t: 

8*SK;tte>*tTV^5. 

[00351 ^ LT. BIMItrs J^tt. -t©^feJ»J: ») u— 
35 ■f'-M5«rtllWi-5U— rh-^9;)Sft»3#tt?>nTV^ 
5. -^-bx. ^— tf-^SSi oifJtiljN-^FJtfcU'— if 
-^tJl, ^— if-3fc3ertlSl 1 a, 1 1 btf>j^Si5Sriio 

X«-3 OlC|pJ;5»oTflPJW$jx-5, 

40 [00361^-Lr, i^— tf-saicifco T»i, ± 
Ef^r— ://P3 i:»B«:5 i:#(S*fr6 tS&Hl«c7 

15 9. aADX«-3 OSr. !f-JfcS:BS*tLooMa<OS 

[0O3 71 -<OADXig«l|C*,oTtt. l^— T 

-fgfiHl Ot LTYAGU— !f-|6MSSr«V^T:fc 
0. l'— tf h-f^9 J:?>fiB.J}t$nfcYAGU— tf-3fe|± 
0 ;<f7;^«3 0SriSiSi§i-5. 
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[0038] UT. '(m'T-rfiy^ 3 \-c\t^nwsm.m i 

KWl 5iSr^tfS8^^S:*i-v Y*|oHc»oTI*«)fcaii: 
[0 0 3 9] ^^mtl 5i:j:. IfebDXit 3 0 tr^^^i" 

5, w<^;ft^^KWi stfjctt, %Bjnx«-3 0Sr3tl^ 

XMS 0Sri^Wtrj3tt«SiE:&i«i(OMa(9ift$cr>«lrc 

I0 0 4 0J Hi. H2»c^$n5fi^>c:is>oTI4. «Ap 
X*t3 Ott, !f-3t*JllJ*H-5ffi«=*>fc<5Tffi3 O 

[ o o 4 1 ] Hi. H2(c^$n^;!nix^Sii;^ 

OVNT. H3t;iS-:JV>TIiiggi--5. H3I*. H2l3*jlt 
5«3lJDX*r 3 0 t u— iJ*- 9(7)gB4>SrS2::*:UT^ 
Ufces5^tt:feH-C*>5. 

(0 0 4 21 ia3Jr*5l>-Cli. W— 1F— 3tSr«yniX«-3 
0JcMJWi-5Jwfefc?). i^— !f-)tSrfladH--5:^lSH::e 
o:fc:ttA0X*t3 OCJ^ScOBStp-C^trib^SfiifllCtr w— 

JtJ±«*0X*t3 0Srl&Siai-5;4S. SySiDX*l-3 OJ^ J:5 

)tro!»i|5«J:^oT«*ax«-3 Ohbbof»$ix5r 

tflIEteaCi5;gainXfl-3 0<Ortg6»C*JV^T*'biaft 

^$ix5Tffi3 0 bJr*5tt5fltriEct::ftfci£v^fitftRi 

3 O \%mi.O. RSr$trfijS;&[»l<o^t9f9(w J: 9^||r$ 

10 04 31 c<Di5t-. Adxs«i iziit. flfconx 
*f 3 o Sflco?rta»ra3»t5«>»rbJ: 5 t-rm^<r>—M 
SriaajcADJRi too, ^»rL± 5 i'f-'SteOgB^^S:?^^ 

[0044] ;S*5. tJ'-jtcoji^^c^^aLil 
Sr. £'-rLtSfJfSSy)0X«-3 0<OJ?S<OI&tf-jjv|c:i)fc.5 

X t> . WESaiDX*!- 3 O 5 w— !f — 3fc*SMft 



10 0 4 51 maJLUsotiwrn^ttit. -5-<o 

«J»f«64>;i»e>ttADXtt-3 OOt&SSr^-fS. a»d--5«IISf 

^SwttcJ:?). S^uj/ h;&sm<?3Xa-t?^WtSrfiw 

100461 ;:.<Djnxsili WiaiLptaoco 
Ta53 0b;js*2 l(?34'»::fc5©-e. «I»f$ixfcgB^>J: 
10 »)*Cfc«apx«-3 0(^»aS:7kJ::J;?)i^^;6»Jr«i9BSE 
<wt*ST#5. wixtrio. ttinxtt-3 oro»«*s# 

10 0 4 71 ;ft^jSEK<^«it&»w*»a»5«i<o«jco 
V»T. H4JrS^V^TKM-rS. 
15 [ 0 0 4 8 1 H4 14. )&^aE««lil&iiES^ LTift^y X 

rtfc:«l*yX/H TSrEgJb. ijUt/X/H 7JCJ;*)ft 
aiJK«-C*>57lc2 1 Sr«i8lX«'3 Olciigd^oTPftltU. 
TkSSi: bT«i^i-2)^-e*>5. r.«5H4t;i*5n5«»;i 
20 jboTtt. «arax«-3 OOU— »f— 3t*SUlSti-5ffi|T?*) 
5Tffi3 o bfc*5it5«(riE«i»f{a:KRoSB^^j;i. 7K2 i 

Anx«-3 0Sr«l»rt-5Ktc^-r5afc!lDX«-3 0<73;©fli 
25 Sr. «*tSixfc7lc2 l<D7KliJcJ;t)ft»JKE<ri:t-e# 

10 0 4 91 JilE«*t/X/H 7(j:J:»}*2 1 Sr 

«t*&i-5»g-i::ov^T. samxtts o»;i*rLTH5«rii^ 
$n5J:5«wU— {F-jtSrMlt^i- irtf #5). BP 
30 t>. H5 (a) tw^Sit5J:5lw. |SD!lDX*r3 OOTffi 
3 0b Jrj3tt5^Wfffi«R i: u—tF- h-^ 9 <^ffi« t 

\z-ti>o>t^»>oXiiX\,\ H5 (b) 
i 5 J3. u— !F- h--^ 9 SrSia*l*Hc*tL-C«»t. 
35 ADX«3 0<^Tffi3 Ob<D^»fffifliRt'fB|7i»oTl-'— !f 
— 3tSrlPJW-|-5J:5JcL,-CfcJ;v\ r<oH5 (a) . 

(b) (o«ij:*)o-c«:. *(rgE<a»f(fi«Rt^, aa* 

i«iUc»LT^*Sr*i-^»ffl5»::J:D. a*DXH- 3 o jJJ^l 

40 (00 501 JJcJw. e>t::*/i5«^{wOV^ 

(00 5 11 H6t±. aa3DX|^3 OSr. -t<0^**fS:7k2 

(0 0 5 21 YAGl^— if-3tW:*:2 Hwi^KUXi^^ 
45 'SrV^O-e. fl?JlH-5 1^—1^—316**2 lifsfrfesaaoi 

«• 3 0 toMao&Bicit;jasr^fc-frmi. m e 

5<t5t^*2 KO^gB*^?,^— !f-3feSrS8jJtLTt. « 
JDX|r3 0iSr«J»rr5;ii:*s^tgT'$)5. **5. u-1f 
— 3tSrBaiH-5*«=lcJ:o-C*2 UciSittoRiR^S:*: 
50 «Jwaig-riJ:7lc. *2 1fSr3t7T 
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[O0 5 3] c:©B6lc5%$;Jx5«ir J:5t, sarai*!- 
a otoTffis 0 bJzioxT. «fc!rax*t3 OcoiffiS Oa 

[O0 5 41 ISaJDX«-3 0O^{*aS7k2 

[o 0 5 5 1 ftjr, i^mftt UTfe*Sr«v^5«lro 
[0 0 5 6] m7\z^i^iti,michoXti. Jft^«EK« 

bT, ttJOXItaOfi, -€-<^Tffi3 O b/!>Jfe*2 

J:tB3 0 adSfe7k2 2(0^g5{;iH$ix5J:5fc 

Kffl!{*4$*<?5feSrM LTV >-5o 
[0 0 5 71 d>*»Sfe*2 2SrJftaJfltSrt LTfflV^ii 
t »w i 5 , ±iE«J»fiDXlCsK.»«:JRU£:;<)^»S fc*<^« 
*DX*r3 0(O?&^«rfTx:5r tirADx. Sainx«-3 oo 
Tffia 0 bSrSiitfUfcu— if— )tSrfe*2 2iz^*)^ 

3 0 vit u—if-jtjiii 5ii««>fl)aB«S!© h 7 

X*t3 GOT® 3 O bSrtaStUfcU— *f— MSSrfe7K2 2 

[0 0 5 81 r<Ofe*<^=a{^«,*«tL-C. fti(iEt*t 
tr J; o T3iS$tt5*a:*Sr*lf 5 r t So 
I 0 O 5 9 ] 0 7 J: 5 j::, ;gynix;^3 

0«OU-1f-3t;JJAdtt-5±ffi3 0 a *5fe*2 2«>;^a 

*>, if-3t;4SA#tt-5«a)nX#3 0<O±m3 Oaii 
i'-1f-3tSrK«Ki-Sfe7K2 2 'f>lc;te< ^§5{CS§$nT 

10 0 6 01 TitJ. WmT.U3 0<D±m3 O aAi&7ii2 
2<0't'\zhoXii. ±353 0 a SrfilA-cofe^^sa^S^ 

wxjLU 3 0 vxmmx^ 5 ff>xi>titimt> 4 

I O 0 6 1 1 ^ fe, fe^K 2 2 Sri«ft^aE«<i: UT«V^5» 

^ic-ov^Tfc, E8Jc5i$ii.4J:5»c. tsynix«-3o 
«:> ^■©^*Sr^2 2«t'»::g»t5J:5lc3£l$i-5-i; 



^■5— 1 9 ir J: WBJLU 3 O <0±ffi 3 0 a (TJjg^S -e9> 

3ti-i^, ^-l''-**sa»DX«-3 0<rS5*-c?t::fe7k 

2 2IC±oT««-f-5ci:Srte±-t?#5)t^S:Jg«-f- 

05 

100 6 21 -E-LT. 0 8{CS^$n5J:?tr, ISfclniXtt 

3 0©^itS:fe;dc2 2>f<cS»t5t. feTklC J: DSaiDX 
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